ABSTRACT
INTRODUCTION
Esophageal cancer is the eighth most common in the world, with more than 480,000 new cases annually, and is responsible for over 400,000 deaths, making it the sixth leading cause of cancer death (Tarapore et al. 2013) . Risk factors such as alcohol consumption, smoking, nutritional deficiencies, food, drinking hot liquids and occupational exposure are involved with the development of esophageal tumors (Mota et al. 2013; Thakur et al. 2013) . Steffen et al. (2015) demonstrated that abdominal obesity is an indisputable risk factor for esophageal adenocarcinoma (Steffen et al. 2015) . The prognosis is low, with a 15% survival rate at 5 years (Arantes et al. 2012 ). The two main histological types of esophageal cancer are adenocarcinoma and squamous cell carcinoma, which differ according to their risk factors and demographic distributions (Ma et al. 2012) . Although adenocarcinoma was the most common subtype in white men in the United States since the early 90 s, squamous cell carcinoma is still the most prevalent subtype in the world (Almodova et al. 2013; Ren et al. 2013 ). Esophageal squamous cell carcinoma carries a very poor prognosis because many cases go undetected until the disease is at an advanced stage . Mortality from cancer of the oral cavity is high, with recent estimate of 128,000 deaths per year worldwide (Toporcov et al. 2012) . Types of oral cancer include malignant tumors of the salivary gland, sarcoma of soft tissue and bone of the jaw, melanoma, malignant odontogenic tumors, lymphoreticular malignancies, metastases and tumors located in any part of the body (Waal 2013) . The standard treatments for these cases include surgery and radiation; chemotherapy can be used in advanced cases or as palliative treatment (Romanini et al. 2012; Girardi et al. 2013) . Main causes of oral cancer are similar for esophageal cancer (Chen et al. 2013 ). On the other hand, Increasing appreciation of tumor heterogeneity and the tumor-host interaction has stimulated interest in developing novel therapies that target both tumor cells and tumor microenvironment . Some authors mention lipopolysaccharides (LPS) as one of these novel therapies as they indicate that the LPS are characteristic compounds of the cell wall of gramnegative bacteria . In response to systemic exposure of LPS, pro-inflammatory cytokines such as Tumor Necrosis Factor (TNF), interleukin (IL)-1β, and interferon-produced by the host mediate many inflammatory and hemodynamic changes and organ dysfunction in sepsis (Vernooy et al. 2001) . LPS are able to regulate gene expression of pro-inflammatory cytokines through activation of toll-like receptor 4 (TLR4) via NF-kB . Recently, there has been a growing interest in antitumor functions initiated by the innate immune response. TLRs are type I transmembrane protein with extracellular domains comprised largely of leucine-rich repeats and intracellular signaling domains that play a crucial role in inflammation and host defense against invading microorganisms through the recognition of pathogen-associated molecular patterns such as LPS, lipopeptides, RNA, and bacterial DNA (Sun et al. 2012) . Their activated signaling pathways in cancer cells could have profound consequences for tumor growth by promoting cancer progression, anti-apoptotic activity, and resistance to host immune responses (Sun et al. 2012) . A study by Paleja et al. (2013) demonstrated that the stimulation of the TLR by various ligands such as LPS and CpG among others, do not significantly increased tumor cytotoxic response (Paleja et al. 2013) . Of interest, stimulation of TLR4 with LPS could promote the migration and invasion of lung cancer cells (Liu et al. 2015) . TLR4 has been implicated in tumor cell invasion, survival, and metastasis in a variety of cancers (Yang et al. 2014) . Recent studies show that LPS can increase the migration ability of human cell esophageal cancer HKESC-2 by increasing its binding properties by signaling via TLR4 (Rousseau et al. 2013) . In this way, the aim of this study was to determine the action of LPS and PgLPS in cancer cell lines proliferation and viability using human esophagus OE19 and OE21 and the human oral carcinoma HN30. Furthermore, we intend to evaluate the expression of TLR receptor 4 in human esophageal and human oral cancer cell lines. 
MATERIAL AND METHODS

Reagents
Cell Culture and Treatments
The cell lines OE19 (adenocarcinoma) and OE21 (squamous cell carcinoma) and HN30 (oral carcinoma) were obtained through donation of National Cancer Institute (INCA, RJ). They were kept in an incubator at 37°C with 5% CO 2 and 95% humidity. The OE19 and OE21 cell lines were maintained in culture with RPMI 1640 and HN30 with DMEM, both medium supplemented with 10% FBS, fungizone and antibiotic. The OE19 cell line corresponds to adenocarcinoma of the esophagus, gastroesophageal junction, pathological stage III with moderate differentiation. The OE21 cell line corresponds to squamous cell carcinoma of the middle third of the esophagus, pathological stage IIA, with moderate differentiation. When the cells reached 70-80% confluence were treated for 24, 48 and 72 h at concentrations of 0.1, 1, 10, 20, 50 and 100 µg/mL of LPS (for OE19 and OE21 cell lines) and at concentrations of 0.1, 1, 10, 20, 50 and 100 µg/mL for PgLPS (only for HN30 cell line).
Cell Viability -MTT Assay
After treatment, the cell viability was evaluated by MTT (tetrazolium blue thiazol -3-[4,5-dimethylthiazol-2-yl] -2,5-diphenyl-tetrazolium) assay. Cells were seeded in 96 well plates with cell density of 5 x 10 3 cells per well and treated after reach confluence. Cell cycle was synchronized by reduction of the culture medium to 5% and 0.5% FBS. The respective culture medium plus 10% FBS was used as positive control. After 24, 48 and 72 h of treatment, the experiment of MTT was performed. One hundred (100) µL of a solution containing 90% medium and 10% of 5 mg MTT / mL diluted in PBS (Phosphate Buffered Saline) were added. The cells were then incubated for 3 h at 37ºC. Follow, MTT solution was discarded and the plate was completely dried, were added 100 µL of DMSO in each well. The quantification was done by absorbance spectrophotometer Spectra MaxM2e Soft Max ® from Molecular Devices Pro 5 to 492 nm.
Cell Proliferation -Cell Count
The cell number was evaluated after treatment using a counter (Countess II FL -Life Technologies in). It was held plating of 2 x 10 4 cells per well in 24-well plates. Cell cycle was synchronized by reduction of the culture medium to 5% following by 0.5% FBS. The respective culture medium plus 10% FBS was used as positive control. The respective culture medium plus 10% FBS was used as positive control. The experiments were performed after 24, 48 and 72 h of treatment. The culture medium was discarded and added 100 µL Trypsin / EDTA solution (Disodium ethylenediaminetetraacetic acid). Trypan Blue stain was used for counting to exclude non-viable cells. The number of viable cells was determined by perceptual in relation to control.
qRT-PCR Expression
RNA from treated cells was extracted using RNAeasy kit (Qiagen, EUA). cDNA was obtained using Sensiscript Reverse Transcription kit (Qiagen). Relative Real Time PCR was carried out on the equipment StepOne Real-Time PCR System (Applied Biosystems), with StepOne Software 2.3 program, using primers 20x TaqMan® Experimental Gene Assay, for the targets TLR4 Hs01060206_mL and β-actin ACTB (20x) 4333762F (Applied Biosystems) as constitutive gene for reaction control. To determine the relative RNA expression levels was used 2-ΔΔCT method.
Statistical Analysis
The statistical analysis was performed by one-way analysis of variance (ANOVA), followed by Tukey post-hoc test. Results were presented as the mean ± standard error of the mean (SEM) and p values smaller than 0.05 were considered significant (p <0.05).
RESULTS
LPS is the principal component of Gram negative bacteria that activates the innate immune system. PgLPS is a purified preparation of lipopolysaccharide from the Gram-negative bacteria Porphyromonasgingivalis. Since PgLPS is an important virulence factor in the mechanisms of peridontal disease we chose to test this compound in oral carcinoma (HN30 cell line), and LPS was used to test the esophageal lines. Firstly, we evaluated LPS effect on esophageal cancer cells viability. The results of the MTT assay shown in Figure 1A demonstrated that LPS, at the higher concentrations of 20, 50 and 100 µg/mL, decreased significantly OE19 cell viability when compared to control, for all the times tested (24, 48 and 72 h). The effect of LPS on OE21 cells was similar to OE19 cells (Fig. 1B) . In contrast, PgLPS treatment in HN30 cells increased the cell viability in relation to control after 48 h (Fig. 1C ), but these results were not significant. In addition, in order to evaluate the proliferative effect of LPS, we count the cells after treatment.
The results shown in Figure 2A , demonstrated that LPS at the higher concentrations (50 and 100 µg/mL) decreased significantly OE19 cell number when compared to control, in 48 and 72 h after treatment. The effect of LPS on squamous esophageal carcinoma cells (OE21 cell line) was quite similar to esophageal adenocarcinoma cells (OE19), presented in Figure 2B . It was observed a significant decrease in cell number when compared to control at higher concentrations of LPS (50 and 100 µg/mL). The results with oral cancer, HN30 cell line, showed that PgLPS treatment had no effect on cell number, although there was a tendency to increase the cell viability at 48 h treatment (Fig. 2C) . Overall, our results demonstrated that LPS present a distinct effect on cell proliferation and viability depending on the concentration used. In order to understand the mechanisms involved in LPS compounds effects, we investigated the expression of TLR4 in the OE19 and OE21 cell lines, since the results were significant for just these cell lines in the MTT and cell count assays. The results of qRT-PCR assay showed that esophageal cancer OE19 and OE21 cell lines expressed toll-like receptor TLR4 (Fig. 3A and  3B ). Squamous esophageal carcinoma cell line (OE21) showed a higher expression of this receptor when compared to adenocarcinoma cells (OE19).
A B In this study, we used different cell lines of esophageal carcinoma (OE19 and OE21) and oral cell carcinoma (HN30) to test LPS effect on cell proliferation and survival. OE19 cell line corresponds to adenocarcinoma of the esophagus, gastroesophageal junction, pathological stage III, with moderate differentiation. On the other hand, OE21 cell line corresponds to squamous cell carcinoma of the middle third of the esophagus, pathological stage IIA, with moderate differentiation. Given the different characteristics of the cell lines evaluated, our data demonstrated that LPS treatment decreased significantly cell viability and cell number in the esophageal adenocarcinoma cells (OE19 cell line) in all times of treatment (24, 48 and 72 h). In a similar way, treatment with LPS promoted a decrease in cell viability on squamous esophageal carcinoma cells (OE21 cell line) at 24, 48 and 72 h after treatment. (Gül et al. 2012) . In macrophages, LPS induction actives transcription of genes encoding proinflammatory proteins, which leads to the release of cytokines and the synthesis of enzymes such as cyclooxygenase-2 (Niu et al. 2015) . Previous study has shown that LPS increases migration and adhesive properties of esophageal squamous carcinoma cells (HKESC-2 and HKESC-1) by TLR4 stimulation via p38 and selectin, contributing to tumor metastasis (Rousseau et al. 2013) . In fact, Rousseau et al. (2013) tested a low LPS concentration of 0,1 µg/mL, and on this same concentration, we found that LPS increased tumor cells number. However, when we used higher concentrations of LPS we found a decrease in tumor cells number. One reason for this different effect might be due to TNF production; at high concentration, LPS could beinducing the production of a great amount of TNF, consequently being toxic to the cell, leading to cell death. Yang et al. (2014) showed that activation of TLR4 might be related to tumor growth because it regulates the expression of mRNA for vascular endothelial growth factor (VEGF) in human breast cancer cells. The stimulation of TLR4 by LPS promoted tumor genesis and the development of metastatic lesions in the liver of mice (Yang et al. 2014 ).
There seems to be a connection between TLRs and esophageal cancer development. In fact, poor prognosis in strongly TLR-expressing tumors could be an indicator of increased level of tumorstroma interaction (Kauppila and Selander 2014 ). Barrett's esophagus (BAR-T cell line) were stimulated with the TLR4 agonist lipopolysaccharide (LPS).It was shown that stimulation of TLR4 with LPS resulted in NF-κB activation and an increase of IL-8 secretion (Verbeek et al. 2014) . In fact, the structure of the LPS of Porphyromonasgingivalis (PgLPS) has a further particular antigenic moiety and is recognized by TLR2, which is responsible for the recognition of cell wall components of gram positive bacteria (Sipert et al. 2013 ). Genetic studies have been performed on TLR polymorphisms in esophageal cancer. Unlike in gastric cancer, polymorphisms in TLR4 + 896A > G and TLR9-1237T/C genes were not associated to esophageal cancer risk (Kauppila and Selander 2014) . However, genetic up-regulation of CD14, a co-receptor of TLR4, was observed in families with history of esophageal cancer (Kauppila and Selander 2014) . This wound reaction could facilitate the passage of bacteria through epithelium and result in the loss of hostmicrobiome homeostasis, further leading to abnormal activation of for example TLR2, 4, 5, and 9 by bacterial components. Inflammation and wound reaction then could produce a vicious cycle of cellular damage, which might be a major player in esophageal metaplasia and carcinogenesis (Kauppila and Selander 2014) . In our study, we observed that the PgLPS at high concentrations has a tendency to increase cell viability in oral cancer cells (HN30). Taken together, our data demonstrated that LPS at high concentrations might contribute to tumor death, in agreement with previously data. Further studies will be carried out in order to verify the signaling pathway and receptors involved in the decrease of cell viability observed in human oral carcinoma after PgLPS treatment. In addition, TLR4 could be a future target to studies on human esophageal and oral tumors.
